Chemical context
The synthesis of new platinum complexes as potential drugs for cancer is still of interest for medicinal chemists. The structural details of these complexes provide the opportunity to predict, to a certain extent, the potential biological activity of these species. In this regard, four new platinum(II) complexes with benzothiazole ligands of general formula [PtBr 3 L] À have been synthesized according to the equation below and their structures characterized. L = 2-methyl-1,3-benzothiazole (1), 6-methoxy-2-methyl-1,3-benzothiazole (2), 2,5,6-trimethyl-1,3-benzothiazole (3), and 2-methyl-5-nitro-1,3-benzothiazole (4). All complexes showed the benzothiazoles to coordinate the Pt II atom through the imino nitrogen atom. Also, the benzothiazole is positioned out of the square plane with dihedral angles between 76.4 (4) and 88.1 (4) , as previously reported in other platinum-benzothiazole complexes. Given that benzothiazoles have anticancer properties, these platinum complexes may have enhanced properties as a result of potential synergism between the ligand and Pt 
Structural commentary
To elucidate with certainty and accurately the platinum coordination patterns, the structural determination of the complexes was performed by single crystal X-ray diffraction technique. Table 1 contains selected bond lengths, dihedral angles and torsion angles. All of the title complexes adopt a square-planar coordination geometry about the Pt II atom with a deviation of no more than 4 from ideal 180 and 90 angles. As reported previously, although not predicted using Pearson's hard-soft acid base theory, the benzothiazole is engaged in bonding to the metal through the imine nitrogen (Pt-N) instead of Pt-S coordination (Muir et al., 1987 (Muir et al., , 1988a (Muir et al., ,b, 1990 Gomez et al., 1988; Lozano et al., 1994) . Also the benzothiazole ligand is positioned out of the square plane as discussed below.
Figs. 1-4 show the molecular structures of the four new complexes. [NEt 4 ][PtBr 3 (2-Me-benzothiazole)] (1) crystallizes in an orthorhombic unit cell with eight formula units. It is a square-planar complex with Pt-N and average Pt-Br bond lengths of 2.035 (5) and 2.433 (6) Å , respectively, which are within the expected range for Pt II complexes. There is no trans-influence observed in the Pt-Br bond trans to the Pt-N bond. The benzothiazole ligand is planar and the methyl group resides in the ligand plane. The dihedral angle between the PtBr 3 N unit and the benzothiazole ring is 88.1 (4)
, similar to those observed in other Pt II -benzothiazole complexes, as a result of reducing the steric strain between PtBr 3 and the benzothiazole ligand (Muir et al., 1987 (Muir et al., , 1988a (Muir et al., ,b, 1990 Gomez et al., 1988; Lozano et al., 1994) . Two types of N-C bonds are present, one long [N-C2 1.408 ( Table 1 Selected bond distances and angles (Å , ) .
The dihedral angle is between the Pt-Br 3 N unit and the benzothiazole ring. The torsion angle is between the benzothiazole ring and the R group. 7.5 (7) (NO 2 ) 0.3 (6) (C 10 H 3 ) Figure 1 The molecular structure of [NEt 4 ][PtBr 3 (2-Me-benzothiazole)] (1), with displacement ellipsoids drawn at the 50% probability level.
1.309 (7) Å ], indicating the presence of single-and doublebond character in the thiazole ring. The angle at the S atom in the thiazole ring is 90.3 (3) suggesting it is using unhybridized p orbitals for bonding.
[ 86.7 (3) and the torsion angle between the aromatic ring and the OCH 3 group is 11.9 (7)
. The C-O (OCH 3 ) bond length is 1.427 (7) Å , and the C-O-CH 3 angle is 116.3 (5) . The molecular structure of [NEt 4 ][PtBr 3 (6-OMe-2-Me-benzothiazole)] (2), with displacement ellipsoids drawn at the 50% probability level.
Figure 3
The molecular structure of [NEt 4 ][PtBr 3 (2,5,6-Me-benzothiazole)] (3), with displacement ellipsoids drawn at the 50% probability level. The NEt 4 cation in 3 presented disorder with 0.57/0.43 occupancies. Only the major fraction is shown for clarity.
Figure 4
The molecular structure of [NEt 4 ][PtBr 3 (5-NO 2 -2-Me-benzothiazole)] (4), with displacement ellipsoids drawn at the 50% probability level. 
(7)
. The C-NO 2 bond length is 1.476 (7) Å , and the O-N-O angle is 117. 4 (5) . The C-NO 2 bond length and O-N-O angle in 4 are smaller than those observed in nitrobenzene [C-NO 2 = 1.486 (2) Å and O-N-O = 123.9 (5) ], which suggests higher electron delocalization between the nitro group and the aromatic ring in 4 (Johnson, 2015) . The angles at the S atom in 2, 3 and 4 are also near 90
, suggesting the use of pure p orbitals for bonding. 
Supramolecular features

Synthesis and crystallization
The parent complex [NEt 4 ] 2 [Pt 2 Br 6 ] was prepared as reported in the literature (Livingstone & Whitley, 1962) . Ligands were purchased from Sigma-Aldrich and were used without further purification.
Acetone solutions of [NEt 4 ] 2 [Pt 2 Br 6 ] were prepared (0.075 g, 0.068 mmol) and the corresponding amount of ligand was added with stirring. For 2-methyl-1,3-benzothiazole (99%) 18 L (0.021 g, 0.14 mmol) were added; for 2-methyl-5-nitro-1,3-benzothiazole (98%) (0.027 g, 0.14 mmol) were added, and for 2-methyl-6-methoxy-1,3-benzothiazole (97%) (0.024 g, 0.14 mmol) were added. The reaction mixtures were stirred without heating until the volume reduced considerably; then the samples were placed in desiccators containing CaCl 2 at room temperature to evaporate slowly, leading to the formation of X-ray quality single crystals. For the synthesis with 2,5,6-trimethyl-1,3-benzothiazole (99%), the ligand (0.0227 g, 0.128 mmol) was added to 20 mL of an acetone solution (0.07515 g, 0.0677 mmol) of [NEt 4 ] 2 [Pt 2 Br 6 ] with stirring, and a portion of the reaction mixture was slowly evaporated at 277 K in a small beaker in a secondary container which also contained CaCl 2 to form X-ray quality single crystals.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . H atoms were positioned in idealized locations: Computer programs: APEX2 and SAINT (Bruker, 2013) , SHELXT (Sheldrick, 2015a) , SIR2004 (Burla et al., 2007) , SHELXL2014 (Sheldrick, 2015b) and OLEX2 (Dolomanov et al., 2009) . 
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Meléndez Computing details
For all compounds, data collection: APEX2 (Bruker, 2013 ); cell refinement: SAINT (Bruker, 2013) ; data reduction:
SAINT (Bruker, 2013 ). Program(s) used to solve structure: SHELXT (Sheldrick, 2015a) for (1), (2), (3); SIR2004 (Burla et al., 2007) for (4). For all compounds, program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015b); molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009 ).
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